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(54) CURVED SURFACE PROJECTION TYPE DISPLAY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance presence by 
projecting an image on a curved projected surface. 
SOLUTION: An visual sense simulator 10 with a wide 
viewing angle is provided with a curved surface screen 
12 and six liquid crystal projector 14-24 connected to an 
image processing apparatus 28 via a blending unit 26. A 
user OP's eye view is set up at a focus of the curved 
surface screen 12. The image processing apparatus 28 
processes a stored reference image data and outputs to 
the blending unit 26. The blending unit 26 processes 
images respectively projected by the liquid crystal 
projectors 1 4-24 to combine them on the curved 
surface screen 12, converts them into image data for 
each liquid crystal projector and outputs converted data 
to each liquid crystal projector. Each image from the six 
liquid crystal projectors 14-24 is projected on the 
curved surface screen 12. 
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[Claim(s)] 

[Claim 1] In order to make an image check by looking from the check-by-looking location 
defined beforehand, while corresponding to each of a division field which divided into plurality 
the image display field beforehand appointed on said curved surface for [ projected ] in the 
curved-surface projection mold display which displays an image on the curved surface for 
[ projected ] Two or more projection means to project so that some images may overlap near the 
boundary of the division field which projects and adjoins each other in the projection direction 
which is different from the check-by-looking direction in said check-by-looking location so that 
the division field which corresponds respectively may be included at least, A conversion means 
to change the projection image of the image field corresponding to each of said division field 
into the resolution picture when projecting towards meeting in said check-by-looking direction 
to the curved surface for [ projected ] about the two-dimensional image for projecting, The 
curved-surface projection mold display characterized by having the control means which 
controls each of two or more of said projection means so that it may be projected with said 
projection means by which each of an resolution picture corresponds. 

[Claim 2] Said conversion means is a curved-surface projection mold display according to claim 
1 which extracts the projection image of the projection field corresponding to each of said 
division field appointed beforehand, and is characterized by changing each of the extracted 
projection image from the two-dimensional image for projecting. 

[Claim 3] Said projection means is a curved-surface projection mold display according to claim 
1 or 2 characterized by being a liquid crystal projector. 

[Claim 4] Said curved surface for [ projected ] is a curved-surface projection mold display given 
in any 1 term of claim 1 which is a part of curved surface which has a focus, and is 
characterized by being an inside crevice thru/or claim 3. 

[Claim 5] Said projection means is a curved-surface projection mold display given in any 1 term 
of claim 1 characterized by corresponding to each of the division field which quadrisected the 
image display field vertically and horizontally at least thru/or claim 4. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts a curved-surface projection mold display, and 
relates to the curved-surface projection mold display which displays an image on a curved 
surface especially. 
[0002] 

[Description of the Prior Art] Generally, the display of a projection mold consists of projection 
equipment and a projected ingredient. A slide projector and projection equipment are used for 
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projection equipment, and wall surfaces, such as a screen with a high reflection factor and a 
building, are used for the projected ingredient. The image is displayed on this projected 
ingredient by projecting an image with projection equipment. Thus, although the image 
projected and displayed must be beforehand prepared in order to display an image, the image 
with the high smoothness of a photograph etc. is usually used on constraint of photography 
equipments, such as a camera. 

[0003] Since projection optics is carried out based on a flat-surface image, a configuration also 
with a superficial projected ingredient is required in many cases, therefore, abbreviation — the 
photograph etc. is projected to a superficial screen and a superficial wall surface, thus, 
abbreviation ~ when projecting an image to a superficial screen and a superficial wall surface, 
in order to increase presence, a projected field is increased and it is possible to project a large 
image. 
[0004] 

[Problem(s) to be Solved by the Invention] However, a projected field is increased, i.e., there is 
a limitation in projecting a large image. Moreover, it is only that enlarge an only superficial 
screen and an only superficial wall surface, and the force by the large image increases in a 
request, and the virtual experience-presence of originally existing in three-dimensional space 
does not increase. 

[0005] It is the purpose to obtain the curved-surface projection mold display which can raise 
presence because this invention projects an image on the curved surface for [ projected ] in 
consideration of the above-mentioned fact. 
[0006] 

[Means for Solving the Problem] In order to make an image check by looking from the 
check-by-looking location which defined this invention beforehand in order to attain the 
above-mentioned purpose While corresponding to each of a division field which divided into 
plurality the image display field beforehand appointed on said curved surface for [ projected ] in 
the curved-surface projection mold display which displays an image on the curved surface for 
[ projected ] Two or more projection means to project so that some images may overlap near the 
boundary of the division field which projects and adjoins each other in the projection direction 
which is different from the check-by-looking direction in said check-by-looking location so that 
the division field which corresponds respectively may be included at least, A conversion means 
to change the projection image of the image field corresponding to each of said division field 
into the resolution picture when projecting towards meeting in said check-by-looking direction 
to the curved surface for [ projected ] about the two-dimensional image for projecting, It is 
characterized by having the control means which controls each of two or more of said projection 
means so that it may be projected with said projection means by which each of an resolution 
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picture corresponds. 

[0007] In the curved-surface projection mold display of this invention, a user checks an image 
by looking from the check-by-looking location defined beforehand. That is, the 
check-by-looking location of the user who checks an image by looking is set up beforehand. 
However, this check-by-looking location is not strict, and it assumes near [ which was appointed 
beforehand ] the location to the curved surface for [ projected ] which should constitute a big 
screen. An image is projected on the curved surface for [ projected ] by two or more projection 
means. A projection means is represented with a liquid crystal projector etc., and each of two or 
more projection means corresponds to each of a division field which divided into plurality the 
image display field beforehand appointed on the curved surface for [ projected ]. For example, 
in the image display field on the curved surface for [ projected ], when [ of the upper and lower 
sides or right and left / two ] it divides and a division field is formed, a projection means is set 
to two corresponding to two division fields, the upper and lower sides or right and left. Similarly, 
in the image display field on the curved surface for [ projected ], when [ of four directions / 
four ] it divides and a division field is formed, a projection means is set to four corresponding to 
four vertical and horizontal division fields. That is, said projection means can respond to each of 
the division field which quadrisected the image display field vertically and horizontally at least. 
[0008] By the way, when checking an image by looking from a check-by -looking location, as 
for a user, it is desirable to project an image towards meeting in the check-by -looking direction, 
but he projects from locations other than a check-by-looking location in order to avoid fogging 
to a user, when projecting to the curved surface of a reflective mold for [ projected ]. Then, the 
projection means of this invention is projected in the projection direction which is different from 
the check-by-looking direction in a check-by-looking location so that the division field which 
corresponds respectively may be included at least. With this, each of a projection means is 
projected so that some images may overlap near the boundary of an adjacent division field. By 
this, the interval of the image by projection of each projection means does not arise. 
[0009] Each of a projection means is controlled by the control means to be projected with a 
projection means by which each of an resolution picture corresponds. This resolution picture is 
changed into the image of the direction where the two-dimensional image for projecting meets 
in the check-by -looking direction by the conversion means. That is, with a conversion means, 
the projection image of the image field corresponding to each of a division field is changed into 
the image when projecting towards meeting in the check-by -looking direction to the curved 
surface for [ projected ] about the two-dimensional image for projecting. 

[0010] Therefore, the image when projecting on the curved surface for [ projected ] towards a 
two-dimensional image meeting in the check-by-looking direction is projected from each of a 
projection means, and a user can check by looking the two-dimensional image which agreed in 
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the check-by -looking direction, without the interval of an image arising. 

[0011] Said conversion means can extract the projection image of the projection field 
corresponding to each of said division field appointed beforehand, and can change each of the 
extracted projection image from the two-dimensional image for projecting. 

[0012] When changing into the image of a direction which meets in the check-by-looking 
direction from a two-dimensional image, in having changed the two-dimensional image as it 
was, the amount of data processing becomes huge. Then, the projection image of the projection 
field corresponding to each of a division field appointed beforehand is extracted from a 
two-dimensional image. And the amount of data processing can be controlled by changing each 
of the extracted projection image. 

[0013] It is desirable to use a liquid crystal projector for said projection means in the 
curved-surface projection mold indicating equipment of this invention. Moreover, said curved 
surface for [ projected ] is a part of curved surface which has a focus, and an inside crevice can 
be used for it. 
[0014] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this 
invention is explained to a detail with reference to a drawing. The gestalt of this operation 
applies this invention to a wide-field-of-view angle vision simulator. 

[0015] In the space which performs presentations, such as a show and the event hall, an image is 
made to show in many cases and 2-dimensional images, such as a photograph and CG, are used 
for the image in many cases. In this case, the superficial display to a screen etc. is only 
expansion of a 2-dimensional image, and does not obtain the image display accompanied by 
visual presence. Then, it meant taking into consideration the feeling of the visual presence, and 
the knowledge that it was effective in the display of a big screen projecting and displaying a 
2-dimensional image on a curved surface was acquired. You are making it reflected in the 
operation for projecting a 2-dimensional image with the gestalt of this operation supposing 
carrying out vision of the image by a user's look. 

[0016] [Wide-field-of-view angle vision simulator] As shown in drawing 1 , the 
wide-field-of-view angle vision simulator 10 of the gestalt of this operation is equipped with the 
liquid crystal projectors 14, 16, 18, 20, 22, and 24 of 12 or 6 curved-surface screens, the 
blending unit 26, and the image processing system 28. Although the curved-surface screen 12 is 
movable, it is fixed to the ground with the gestalt of this operation. Moreover, six liquid crystal 
projectors 14-24 are being fixed by the frame 30, and the frame 30 is being fixed to the ground. 
Six liquid crystal projectors 14-24 are connected to the blending unit 26, and the blending unit 
26 is connected to the image processing system 28. 

[0017] The curved-surface screen 12 is carrying out the curved-surface configuration defined 
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beforehand, and the curved surface which extracted a part of spherical surface is used for it with 
the gestalt of this operation. The central point is a focus, and the spherical surface defines the 
configuration of the curved-surface screen 12 so that the focal location may turn into User's OP 
view location. The curved-surface screen 12 should just be a curved surface which is not limited 
to the spherical surface and has a focus. Moreover, a focus is not limited to one and may have 
more than one. 

[0018] Moreover, the image processing of the image data which the image data of the criteria 
image used as the radical of the image for displaying is memorized, and was memorized is 
carried out to an image processing system 28, and it outputs to it to the blending unit 26. After 
the blending unit 26 carries out processing for compounding the image projected by six liquid 
crystal projectors 14-24 on the curved-surface screen 12 and changes it into the image data for 
each liquid crystal projectors, it is outputted to each of liquid crystal projectors 14-24. Each 
image from six liquid crystal projectors 14-24 is projected on the curved-surface screen 12 by 
this. 

[0019] The detail of each part of the wide-field-of-view angle vision simulator by the 
above-mentioned configuration and the detail of the equipment used at the time of the assembly 
of a wide-field-of-view angle vision simulator are explained. 

[0020] [Liquid crystal projector] Liquid crystal projectors 14-24 are installed in six places in 
every direction (refer to drawing 1 ). If it classifies according to the upper and lower sides, 
liquid crystal projectors 20, 22, and 24 will be installed in an upper case by liquid crystal 
projectors 14, 16, and 18 and the lower berth, and if it classifies according to right and left, in 
left-hand side, liquid crystal projectors 18 and 24 are installed in liquid crystal projectors 16 and 
22 and right-hand side at the liquid crystal projector 14 and 20 and inside side. 
[0021] As shown in drawing 2 , by the wide-field-of-view angle vision simulator 10 of the 
gestalt of this operation, the field of view (solid angle which uses the view location O as a 
focus) in which vision is possible specifies [ User OP ] a screen 12 as vision range S of User OP. 
If a screen 12 is considered in the vertical direction, the liquid crystal projector 16 by the side of 
inside will take charge of the projection field of the lower part of a screen 12, and a liquid 
crystal projector 22 will take charge of the projection field of the upper part of a screen 12. That 
is, the projection shaft of liquid crystal projectors 16 and 22 crosses, the liquid crystal projector 
16 installed in the upper part projects the projection field Sdc of the lower part of a screen 12, 
and the liquid crystal projector 22 installed in the lower part projects the projection field Sue of 
the upper part of a screen 12. The projection field of these liquid crystal projectors 16 and 22 is 
set up so that it may overlap in the center section of the screen 12. 

[0022] Moreover, the projection shaft of liquid crystal projectors 16 and 22 is set up in User's 
OP direction of a look, and the different direction. This is for avoiding that projection by the 
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liquid crystal projector turns into User's OP shadow. That is, wlien a user checks an image by 
looking from a check-by-looking location, as for the image to check by looking, it is desirable 
to be projected towards meeting in the check-by-looking direction, but when projecting to the 
curved surface of a reflective mold for [ projected ], a fogging arises to a user. In order to avoid 
this, it projects from locations other than a check-by-looking location. 

[0023] Similarly, the left-hand side liquid crystal projector 14 takes charge of the projection 
field Sul of the lower part of a screen 12, and a liquid crystal projector 20 takes charge of the 
projection field Sul of the upper part of a screen 12 (refer to drawing 4 ). Moreover, the 
right-hand side liquid crystal projector 18 takes charge of the projection field Sur of the lower 
part of a screen 12, and a liquid crystal projector 24 takes charge of the projection field Sur of 
the upper part of a screen 12. And these liquid crystal projectors 14 and 20 and the projection 
field of 18 and 24 are set up so that it may overlap in the center section of the screen 12. 
[0024] If a screen 12 is considered by the longitudinal direction as shown in drawing 3 , the 
liquid crystal projector 16 by the side of inside will take charge of the projection field of the 
center section of the screen 12, and the liquid crystal projectors 14 and 18 by the side of right 
and left will take charge of the projection field of the right part of a screen 12, and a left part. 
That is, the projection shaft of liquid crystal projectors 14, 16, and 18 crosses, the liquid crystal 
projector 16 installed in a center section projects the projection field Sdc of the center section of 
the screen 12, the liquid crystal projector 14 installed in a left part projects the projection field 
Sdr of the right part of a screen 12, and the liquid crystal projector 18 installed in the right part 
projects the projection field Sdl of the left part of a screen 12. The projection field of these 
liquid crystal projectors 14, 16, and 18 is set up so that the projection field which adjoins each 
other on a screen 12 may be overlapped. 

[0025] Similarly, the projection shaft of liquid crystal projectors 20, 22, and 24 crosses, the 
liquid crystal projector 22 installed in a center section projects the projection field Sue of the 
center section of the screen 12, the liquid crystal projector 20 installed in a left part projects the 
projection field Sur of the right part of a screen 12, and the liquid crystal projector 24 installed 
in the right part projects the projection field Sul of the left part of a screen 12. The projection 
field of these liquid crystal projectors 20, 22, and 24 is set up so that the projection field which 
adjoins each other on a screen 12 may be overlapped. 

[0026] The division condition of the projection field on the screen 12 which gave 
[ above-mentioned ] explanation was shown in drawing 4 . A liquid crystal projector 14 projects 
the projection field Sdr of the lower right section of a screen 12. This projection field Sdr is 
prescribed by the field divided by the vertical boundary line 40 and the horizontal boundary line 
32, and includes the duplication field Br with an up projection field, the duplication field Bdr 
with a left part projection field, and the duplication field Bbr with the projection field of the 
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upper part, the Hidari ascending section, and a left part. A liquid crystal projector 16 projects the 
projection field Sdc of the central lower part of a screen 12. This projection field Sdc is 
prescribed by the field divided by the vertical boundary lines 36 and 42 and the horizontal 
boundary line 32, and includes the duplication field Be with an up projection field, the 
duplication field Bdl with a left part projection field, the duplication field Bdr with a right-part 
projection field, the duplication field Bbl with the projection field of the upper part, the Hidari 
ascending section, and a left part, and the duplication field Bbr with the projection field of the 
upper part, the diagonal right section, and the right part. A liquid crystal projector 18 projects 
the projection field Sdl of the left lower quadrant of a screen 12. This projection field Sdl is 
prescribed by the field divided by the vertical boundary line 38 and the horizontal boundary line 
32, and includes the duplication field Bl with an up projection field, the duplication field Bdl 
with a right-part projection field, and the duplication field Bbl with the projection field of the 
upper part, the diagonal right section, and the right part. 

[0027] Similarly, a liquid crystal projector 20 projects the projection field Sur of the upper right 
portion of the screen 12 divided by the vertical boundary line 40 and the horizontal boundary 
line 34, and includes the duplication fields Br, Bur, and Bbr. A liquid crystal projector 22 
projects the projection field Sue of the central upper part of the screen 12 divided by the vertical 
boundary lines 36 and 42 and the horizontal boundary line 34, and includes the duplication 
fields Be, Bui, Bur, Bbl, and Bbr. A liquid crystal projector 18 projects the projection field Sul 
of the upper left section of the screen 12 divided by the vertical boundary line 38 and the 
horizontal boundary line 34, and includes the duplication fields Bl, Bui, and Bbl. 
[0028] [Curved-surface screen] As shown in drawing 5 , in order to form the curved-surface 
screen 12 of the big screen formed in the spherical-surface configuration, six curved-surface 
parts 12ul(s) which extracted a part of spherical surface respectively, 12uc, 12ur, 12dl, 12dc, and 
12dr are connected, and it constitutes from a gestalt of this operation possible [ assembly ]. The 
separation configuration of the curved-surface screen 12 is carried out for making conveyance 
easy and making an assembly easy by curved-surface parts 12ul-12dr. In addition, although the 
gestalt of this operation explains the case where connect six curved-surface parts and a 
curved-surface screen is formed, without not limiting to six pieces and dividing, the number of 
partitions may form one curved-surface screen, may connect two or more two or more 
curved-surface parts, and may form a curved-surface screen. 

[0029] As shown in drawing 6 , the curved-surface screen 12 consists of spreading layer 12Q 
applied to the front face (concave side of a curved surface) of base material 12P and its base 
material 12P. Ultraviolet-rays fluorescence ink is contained in spreading layer 12Q, and 
ultraviolet-rays fluorescence ink is considered as the configuration which carries out 
fluorescence by ultraviolet rays being irradiated. To this UV irradiation, the exposure by the 
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so-called black light is possible. With the gestalt of this operation, it is applied in the shape of a 
grid so that ultraviolet-rays fluorescence ink may serve as in-every-direction fixed spacing. 
When curved-surface parts are assembled spherically, ultraviolet-rays fluorescence ink is 
applied in the shape of a grid so that a line may appear for every fixed solid angle from the 
focus of the curved-surface screen 12, namely, so that the segment of fixed LAT LONG may 
appear. Therefore, although nothing appears on the curved-surface screen 12 with the lighting of 
a common electric bulb or a fluorescent lamp, a latitude 44 and a longitude line 46 appear in the 
shape of a grid by the exposure of the ultraviolet rays by the ultraviolet ray lamp 48. 
[0030] In addition, although the gestalt of this operation explains using the latitude 44 and 
longitude line 46 which appear in the shape of a grid, it is not necessary to be the continuous 
segment. That is, that what is necessary is just to be able to express the LAT and LONG of the 
spherical surface, the cross line may be used, and ultraviolet-rays fluorescence ink may be 
applied so that a latitude and a longitude line may be made to appear, without crossing 
separately. Moreover, it is necessary to appear covering no fields of the spherical surface. That 
is, when assembling curved-surface parts, the mark of a point or a predetermined configuration 
may be applied and ultraviolet-rays fluorescence ink spreading of only the principal part is [ that 
what is necessary is just to be able to grasp the sense of each curved-surface parts, and the 
location of the whole curved-surface screen ] sufficient, although mentioned later for details 
(when forming a spherical-surface screen). 

[0031] Moreover, spreading of either a latitude 44 and the longitude line 46 is sufficient, the 
marks of a point or a predetermined configuration may be made scattered [ either ], and another 
side may be shown by the segment. 

[0032] [Solid angle display] Next, the solid angle display 50 is explained. The solid angle 
display 50 is used when [ at which the curved-surface screen 12 is assembled ] justified at the 
time, and especially when displaying an image, it is not needed. 

[0033] As shown in drawing 7 , the solid angle display 50 is equipped with the general 
incandescent light sources 52, such as a halogen lamp, and the light source 52 is being fixed to 
the main (focus) location of the semi-sphere-like covering 54. This incandescent light source 
can function as the point light source, and can use arc tubes, such as the arc light. Covering 54 is 
being fixed to the plinth 56. Migration equipment 55 is attached in the lower part of a plinth 56. 
Migration equipment 55 is a configuration migration adjustment of the direction of a vertical 
(arrow-head Z direction of drawing 7 ), horizontal (the direction of arrow-head X of drawing 7 ) 
migration adjustment, migration adjustment of a cross direction (the direction of arrow-head Y 
of drawing 7 ), and whose migration adjustment of the hand of cut (the arrow heads Rx and Ry 
of drawing 7 , the Rz direction) centering on each of these directions are enabled. In addition, 
these migration directions may be equipped with at least 1 direction. This configuration can 
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adjust freely the location of the light source 52 and covering 54. That is, User's OP view 
location O can be installed freely. 

[0034] The light-and-darkness pattern for injecting a ******** b eam Q f light is prepared in the 
semi-sphere-like the front face or rear face of covering 54 so that the beam of light by the fixed 
solid angle beforehand defined from the light source 52 may be injected. 

[0035] For example, as shown in drawing 8 (A), the slit is formed in the semi-sphere-like the 
front face or rear face of covering 54, in order to form the segment of fixed LAT LONG and to 
inject light at least from the intersection location. The semi-sphere-like covering 54 consists of 
spherical parts with a radius of 50cm, and as shown in drawing 8 (B), an example of the pattern 
of the slit formed in covering 54 is that the inside adopts pattern 54 A of the cross-joint 
configuration from which an outside serves as an umbra by the bright section, and can express 
the intersection of a latitude and a longitude line. Moreover, as shown in drawing 8 (C), the 
inside can also adopt pattern 54B of the circle configuration from which an outside serves as an 
umbra by the bright section. By the following explanation, the light-and-darkness pattern with 
which two or more formation of the pattern 54B of a circle configuration was carried out 
explains the example prepared in the semi-sphere-like the front face or rear face of covering 54. 
[0036] Thus, the beam of light by the fixed solid angle which is the intersection location of a 
latitude and a longitude line and which was defined beforehand is injected by forming a 
light-and-darkness pattern in semi-sphere-like the front face or rear face of covering 54. 
Therefore, the light source 52 is installed in User's OP view location, and the direction of a look 
by User's OP fixed solid angle can be displayed as a beam of light by turning on the light source 
52. By this, as shown in drawing 9 , on the curved-surface screen 12, the circular luminescent 
spot 58 which passed pattern 54B of a circle configuration among the light injected from the 
light source 52 appears. The luminescent spot 58 which appeared on the curved-surface screen 
12 appears in the location on the production of the beam of light of the direction of a look by 
User's OP fixed solid angle. 

[0037] In addition, although the light-and-darkness pattern by which a beam of light is injected 
above at least by the fixed solid angle defined beforehand was explained, the above-mentioned 
light and darkness are reversed and you may make it express the fixed solid angle beforehand 
defined in the part in which light is not injected. That is, a light-and-darkness pattern can consist 
of forming the semi -sphere-like covering 54 with the transparence quality of the material (for 
example, acrylic), and forming in the location of a fixed solid angle the opaque section of the 
pattern shown in drawing 8 (B) or drawing 8 (C). 

[0038] [Adjustment of a curved-surface screen] Next, adjustment of the curved-surface screen 
12 using the solid angle display 50 is explained. First, an assembly and the curved-surface 
screen 12 are formed for six curved-surface parts 12ul-12dr(s) centering on User's OP view 
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location O ( drawing 1 ). At this time, an ultraviolet ray lamp 48 and the solid angle display 50 
(incandescent light source 52) are turned on. Therefore, on the curved-surface screen 12, while a 
latitude 44 and a longitude line 46 appear in the shape of a grid by the exposure of the 
ultraviolet rays by the ultraviolet ray lamp 48, the circular luminescent spot 58 which passed 
pattern 54B of a circle configuration among the light injected from the light source 52 appears. 
[0039] Since the relative relation between the location of the curved-surface screen 12 and 
User's OP direction of a look is not materialized at the beginning of assembly as shown in 
drawing 10 , the luminescent spot 58 on the production of the beam of light of the direction of a 
look by User's OP fixed solid angle and the intersection of a latitude 44 and a longitude line 46 
are not in agreement. Then, as shown in drawing 11 on the basis of the luminescent spot 58 
which appeared, User's OP the direction 50 of a look, i.e., solid angle display, the installation 
location of curved-surface parts 12ul-12dr of six pieces (right and left, the upper and lower sides, 
order, rotation) is adjusted, and the luminescent spot 58 is made in agreement with the 
intersection of a latitude 44 and a longitude line 46. 

[0040] Thus, the location of the curved-surface screen 12 is adjusted so that relative relation 
with User's OP direction of a look may be materialized. That is, at the LAT LONG which agreed 
in User's OP direction of a look, it is set up so that the curved surface of the curved-surface 
screen 12 may be located. Therefore, the focus of the curved-surface screen 12 is installed in 
User's OP view O. 

[0041] [Blending unit] Next, the blending unit 26 is explained. The blending unit 26 is a unit for 
showing an image for each of the image projected from six liquid crystal projectors 14-24 
without a clearance on the curved-surface screen 12. With the gestalt of this operation, the 
blending unit 26 is projecting overlapping some adjoining images and adjusting the brightness 
of the duplication field, and is for displaying an image without a clearance on the 
curved-surface screen 12. Then, brightness distribution of the projection image set up in the 
blending unit 26 is explained. 

[0042] Drawing 12 shows typically brightness distribution of the image projected from one 
liquid crystal projector. Brightness distribution of the image projected from this liquid crystal 
projector assumes that other images are projected on that perimeter (all directions). The 
projection field 60 of the projection image of a liquid crystal projector is formed in a detail from 
the subregions Pc, Pcu, Pcd, PI, Plu, Pld, Pr, Pru, and Prd divided according to the blend 
boundary lines 62, 63, 64, and 65. 

[0043] Subregion Pc is a field of the single projection image with which the projection image 
from a surrounding liquid crystal projector does not overlap. Therefore, 100%, the brightness of 
an input image will be maintained as it is, and the projection image of Subregion Pc will project 
it. When brightness is considered about the vertical direction to this subregion Pc, Subregion 
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Pcu is a field for overlapping the projection image from a upside liquid crystal projector, and 
will project the projection image of Subregion Pcu in the property used as distribution of the 
inclination which defined the brightness of an input image beforehand. Moreover, Subregion 
Pcd is a field for overlapping the projection image from a lower liquid crystal projector, and will 
project the projection image of Subregion Pcd in the property used as distribution of the 
inclination which defined the brightness of an input image beforehand. Therefore, the brightness 
property of the vertical direction is set as the property 66 shown in the left-hand side part of 
drawing 12 . 

[0044] About Subregions PI, Plu, Pld, Pr, Pru, and Prd, if it sees about the brightness of the 
vertical direction, it is the same as that of Subregions Pc, Pcu, and Pcd. In addition, when it 
assumes that it is a field for overlapping two projection images from a upside liquid crystal 
projector, the brightness when overlapping a projection image should just make subregion Plu 
the value which becomes the brightness of an original projection image. For example, what is 
necessary is just to make the upper limit of brightness distribution of Subregion Pcu into the 
value which did the division with the number of duplication images. Since the same is said of 
Subregions Pld, Pru, and Prd, explanation is omitted. 

[0045] Next, when brightness is considered about a longitudinal direction to Subregion Pc, 
Subregion PI is a field for overlapping the projection image from the liquid crystal projector of a 
left part, and will project the projection image of Subregion PI in the property used as 
distribution of the inclination which defined the brightness of an input image beforehand. 
Moreover, Subregion Pr is a field for overlapping the projection image from the liquid crystal 
projector of the right part, and will project the projection image of Subregion Pr in the property 
used as distribution of the inclination which defined the brightness of an input image 
beforehand. Therefore, the brightness property of a longitudinal direction is set as the property 
68 shown in the bottom part of drawing 12 . 

[0046] About Subregions Plu, Pcu, and Pru, and Pld, Pcd and Prd, if it sees about the brightness 
of a longitudinal direction, it is the same as that of Subregions PI, Pc, and Pr. In addition, when 
it assumes that it is a field for overlapping two projection images from the liquid crystal 
projector of a left part, the brightness when overlapping a projection image should just make 
subregion Plu the value which becomes the brightness of an original projection image. For 
example, what is necessary is just to make the upper limit of brightness distribution of 
Subregion PI into the value which did the division with the number of duplication images. Since 
the same is said of Subregions Pld, Pru, and Prd, explanation is omitted. 

[0047] The brightness property of each subregion can be determined by compounding 
brightness distribution of the above-mentioned vertical direction, and brightness distribution of 
a longitudinal direction. Therefore, the location and the number of an adjoining liquid crystal 
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projector to the above-mentioned brightness distribution can be defined about each of liquid 
crystal projectors 14-24. Thus, on the curved-surface screen 12, if brightness distribution of a 
projection image is set up and an image is projected from each of liquid crystal projectors 14-24 
by the set-up brightness distribution by the blending unit 26, while an image is shown without a 
clearance, the brightness in a duplication field can also be shown as the same distribution as 
other projection fields. 

[0048] In addition, what was memorized beforehand in quest of brightness distribution 
(properties 66 and 68) may be used for the blending unit 26 for every liquid crystal projector, 
and it may add the function which tunes the brightness distribution (properties 66 and 68) finely. 
[0049] Moreover, the blending unit 26 can have the adjustment function to adjust the projection 
location of the projection image projected from each of liquid crystal projectors 14-24. This 
adjustment function adjusts the location of the projection image on the curved-surface screen 12. 
[0050] Above, although the linear brightness property was explained, you may be the curve 
which is not limited to a linearity property and becomes settled with a function, the polygonal 
lines, and those combination. Moreover, blend boundary lines may be the curve which is not 
limited to a straight line and becomes settled with a function, the polygonal lines, and those 
combination. 

[0051] [Image processing system] The image processing of the image data which the image data 
of the criteria image (superficial 2-dimensional image) used as the radical of the image for 
displaying is memorized, and was memorized is carried out to an image processing system 28, 
and it outputs to it to the blending unit 26. In an image processing system 28, transform 
processing of the image data of a superficial 2-dimensional image which has memorized the 
image displayed on the curved-surface screen 12 supposing carrying out vision by a user's look 
is carried out to the projection image for projecting from a different direction from a user's look. 
In addition, an image processing system 28 can include the general function in which it is 
known as the so-called image processings, such as a brilliance control, color adjustment, and 
trimming adjustment, in addition to the function explained below. 

[0052] With reference to drawing 13 , liquid crystal projectors 16 and 22 are first explained for 
the physical relationship of the liquid crystal projector and user who are initialization for 
transform processing as an example of representation. The curved-surface screen 12 is installed 
in the focal location O (central point of a ball) supposing User's OP view location being located. 
A liquid crystal projector 16 takes charge of projection of the lower part of the curved-surface 
screen 12, and assumes viewing the flat screen (henceforth, virtual screen) 70 which set up the 
lower part (lower part of the curved-surface screen 12) in flat-surface approximation among 
User's OP fields of view. In order to project an image on the virtual screen 70, a liquid crystal 
projector 16 is on the periphery centering on upper limit 70A of the virtual screen 70, and is 
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installed in location 16p of a direction perpendicular to the virtual screen 70 from upper limit 
70A. By doing in this way, complication with the space where an image is projected from a 
liquid crystal projector 16 to the projection field (virtual screen 70) of the curved-surface screen 
12, and a check-by-looking location is avoidable. 

[0053] a centering on upper limit 72A of virtual screen 72 periphery [ similarly, a liquid crystal 
projector 22 takes charge of upper projection of the curved-surface screen 12, assume viewing 
the virtual screen 72 which set up the upper part (upper part of the curved-surface screen 12) in 
flat-surface approximation among User's OP fields of view, and ] top — and it installs in location 
22p of a direction perpendicular to the virtual screen 72 from upper limit 72A. By doing in this 
way, complication with the space where an image is projected from a liquid crystal projector 22 
to the projection field (virtual screen 72) of the curved-surface screen 12, and a 
check-by-looking location is avoidable. In addition, since the same is said of liquid crystal 
projectors 18, 20, 24, and 26, explanation is omitted. 

[0054] Next, the basic principle of image transformation is explained. As shown in drawing 14 , 
a liquid crystal projector 22 can make a parameter each of the distance Qx from the 
curved-surface screen 12, height Qz, the horizontal movement magnitude Qy, the include angle 
Qq of the projection direction, and the angle of rotation Qr of a projection shaft, and can set it 
up. From a liquid crystal projector 22, each value is set to the virtual screen 72 virtually 
approximated as a curved-surface screen 12 at a initial value as what projects an image. An 
assumption of projecting an image from a liquid crystal projector 22 to the virtual screen 72 
projects in fact the pixel 76 on the virtual screen 72 projected in the projection direction 80 (the 
direction of the projection line shown with the alternate long and short dash line of drawing 14 ) 
from a liquid crystal projector 22 as a pixel 74 on the curved-surface screen 12. 
[0055] Therefore, since User OP will view a pixel 74, he should just form a pixel in the 
intersection 78 of the direction 82 (the direction of a look shown as the continuous line of 
drawing 14 ) of a look, and the virtual screen 72. Then, a polar coordinate is computed by 
asking for LAT theta and LONG phi of the direction 82 of a look for viewing a pixel 74. The 
coordinate of an intersection 78 is searched for from this polar coordinate. By this, the 
movement magnitude from the pixel 76 on the virtual screen 72 to an intersection 78 can be 
calculated. It can ask for the deformation filter (geometry filter) which changes the image data 
of a superficial 2-dimensional image into the image data for projecting as an image which 
agreed in a user's direction of a look by asking for these processings about all the projection 
directions from a liquid crystal projector 22, i.e., the coordinate of all pixels. 
[0056] With the above-mentioned deformation filter, the image data which displays an image on 
a flat screen in the shape of a grid deforms corresponding to the projection field of a liquid 
crystal projector. In the following explanation, transform processing which obtains the image 
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data made to transform an image using the above-mentioned deformation filter is called 
geometry transformation. For example, as shown in drawing 15 , the projection field 60 of the 
projection image of a liquid crystal projector will deform according to the polar coordinate of 
the projection direction. 

[0057] In addition, although the case where the blending unit 26 to which some adjoining 
images are overlapped above, and the image processing system 28 which changes the image 
data of a criteria image (superficial 2-dimensional image) into a projection image were 
constituted separately respectively was explained, this invention is not limited to this 
configuration. That is, when projecting the blending unit 26 overlapping some adjoining images, 
in order to display the image which adjusts the brightness of the duplication field and does not 
have a clearance on the curved-surface screen 12, each image adjusts, and an image processing 
system 28 changes the image data of the criteria image (superficial 2-dimensional image) which 
should display on the curved-surface screen 12 into the projection image which projects from a 
different direction from a user's look (geometry transformation). 

[0058] These blending units 26 and image processing systems 28 may be constituted so that it 
may have the above-mentioned function with one equipment, and they may distribute a function. 
What is necessary is just to add the function of the above-mentioned geometry transformation to 
the blending unit 26, in distributing a function (blending geometry unit). In this case, the 
blending unit 26 may be equipped with the memory which memorizes image data, and an image 
processing system 28 may be equipped with it. 

[0059] Moreover, the blending unit 26 and an image processing system 28 may form and 
constitute the equipment of dedication, they may build the above-mentioned function by 
software, and they may constitute it so that it may perform by computer. 

[0060] [Image display] Next, in the wide-field-of-view angle vision simulator 10 of the gestalt 
of this operation, the process which projects the image processed with the blending unit 26 and 
the image processing system 28 from six liquid crystal projectors 14-24 to the curved-surface 
screen 12 is explained. In addition, it explains here according to the flow of the manipulation 
routine performed with an image processing system 28. 

[0061] If the power source of the wide-field-of-view angle vision simulator 10 is switched on as 
shown in drawing 16 , in an image processing system 28, it will progress to step 100 and the 
initial value of various parameters will be read. There are physical relationship of a liquid 
crystal projector and physical relationship of the projection field which should be projected on 
the curved-surface screen 12 in each of a liquid crystal projector in this initial value. In addition, 
in the blending unit 26, the property of each brightness distribution of a liquid crystal projector 
shall be read. 

[0062] At the following step 102, the initial value read at step 100 is set up about each of liquid 
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crystal projectors 14-24 for image transformation, and the image data for projecting on the 
curved-surface screen 12 is read in the following step 104. The image data read at this step 104 
is image data of a superficial 2-dimensional image. At the following step 106, transform 
processing for showing the image data read at the above-mentioned step 104 as an image which 
agreed in User's OP direction of a look is performed. 

[0063] Transform processing of step 106 extracts the projection image projected on the 
projection field which becomes settled about each of liquid crystal projectors 14-24 from image 
data, and is performed about the extracted image data, i.e., the image data of each projection 
image. This transform processing is processing which carries out coordinate transformation for 
every pixel with an above-mentioned deformation filter (geometry filter). It will be changed into 
the projection image which agreed in a user's direction of a look when projecting the image data 
of a superficial 2-dimensional image from a different direction from a user's look by this 
processing as an image displayed on the curved-surface screen 12. 

[0064] At the following step 108, the brightness (brightness) of each image data of a projection 
image is set up by reading in the blending unit 26 each brightness distribution of the liquid 
crystal projectors 14-24 which become settled from the adjoining location and the adjoining 
number of a liquid crystal projector. Image data is outputted to each of liquid crystal projectors 
14-24, and an image is expressed on the curved-surface screen 12 as the following step 110. In 
addition, the blending unit 26 may perform processing of step 108. 

[0065] Thus, with the gestalt of this operation, when projecting the image data of a superficial 
2-dimensional image from a different direction from a user's look as an image displayed on the 
curved-surface screen 12, it is changed into the projection image which agreed in a user's 
direction of a look. And it can show as the same distribution as the projection field of others 
[ brightness / in / while the image which agreed in the direction of a user's look since brightness 
distribution of each projection image was set up and each of liquid crystal projectors 14-24 to 
the image was projected by the set-up brightness distribution is displayed on the curved-surface 
screen 12, it is shown that an image does not have a clearance on the curved-surface screen 12, 
and / a duplication field ]. 
[0066] 

[Effect of the Invention] There is effectiveness of the ability of the two-dimensional image 
which agreed in the check-by-looking direction to make it check by looking without the image 
when projecting on the curved surface for [ projected ] towards a two-dimensional image 
meeting in the check-by-looking direction according to this invention being able to project from 
each of a projection means, as explained above, and the interval of an image arising. 

[Brief Description of the Drawings] 
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[Drawing 1] It is the block diagram showing the conceptual configuration of the 
wide-field-of-view angle vision simulator concerning the gestalt of operation of this invention. 
[Drawing 2] It is a conceptual diagram for explaining the projection field of the direction of a 
vertical by the liquid crystal projector of a wide-field-of-view angle vision simulator. 
[Drawing 3] It is a conceptual diagram for explaining the horizontal projection field by the 
liquid crystal projector of a wide-field-of-view angle vision simulator. 

[Drawing 4] It is the image Fig. having shown the division condition of the projection field of 
the liquid crystal projector projected on a screen 12. 

[Drawing 5] In order to form a curved-surface screen, it is the explanatory view of the 
curved-surface parts of the configuration by connection in which assembly is possible. 
[Drawing 6] It is the block diagram of the curved-surface screen with which a latitude and a 
longitude line appear in UV irradiation. 

[Drawing 7] It is the block diagram showing the conceptual configuration of a solid angle 
indicating equipment. 

[Drawing 8] In order to inject a solid angle [ indicating equipment / solid angle ] beam of light, 
it is an image Fig. for explaining the light-and-darkness pattern formed in semi-sphere-like 
covering. 

[Drawing 9] It is an image Fig. for explaining the condition that the luminescent spot with a 
solid angle [ indicating equipment / solid angle ] beam of light is displayed on a curved-surface 
screen. 

[Drawing 10] It is an image Fig. for explaining the condition before justification of a 
curved-surface screen. 

[Drawing 11] It is an image Fig. for explaining the condition after justification of a 
curved-surface screen. 

[Drawing 12] It is the explanatory view of brightness distribution of the projection image set up 
in a blending unit. 

[Drawing 13] It is the image Fig. showing the physical relationship of a liquid crystal projector 
and a user. 

[Drawing 14] It is an explanatory view for explaining the deformation filter for projecting the 
image which agreed in a user's direction of a look. 

[Drawing 15] It is the image Fig. having shown the condition that a grid-like image was 
transformed with a deformation filter. 

[Drawing 16] It is the flow chart which shows the flow of processing of an image processing 
system. 

[Description of Notations] 

10 Wide-Field-of- View Angle Vision Simulator (Curved-Surface Projection Mold Display) 
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12 Curved-Surface Screen (Curved-Surface Screen) 
12P Base material 

12Q Spreading layer (curved surface for [ projected ]) 
12ul-12dr Curved-surface parts 

14, 16, 18, 20, 22, 24 Liquid crystal projector (projection means) 

26 Blending Unit (Conversion Means) 

28 Image Processing System (Conversion Means) 

44 Latitude 

46 Longitude Line 

50 Solid Angle Display 

52 Light Source 

54 Covering 
54A, 54B Pattern 

55 Migration Equipment 
58 Luminescent Spot 

O View location (focal location: check-by-looking location) 
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